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- -ELECTRO-AGRICULTURAL EQUIPMENT FOR WAR AND PRACE 
by 
J. P. Schaenzer 


In December 1942 REA conducted a survey of 41 selected electrified farms in Ohio 
and Indiana. The object of the survey was to determine the changes that had taken 
place’ in the farming operations, production enterprises, and labor before and after 
electrification. The length of time that electric service was available to them 
ranged from one to five years, or an average of 3 years and 1] months. 


The farms visited were selected by the superintendents of the local REA cooperatives. 
In order to secure information on the part that electricity plays on the farm it 
was necessary to select farms having a higher than average energy consumption. 
During 1942, the average energy consumption for these 41 farms was 466 kwh per 
month. Only through studying the farms using electricity abundantly and primarily 
for farming operations is it possible to determine the benefits to be derived from 
it in increased production, increased capacity for work per individual, and the 
effect upon labor, Certainly it would be impossible to get such information from 
the 50 kwh per month consumer. It is also known that the farms surveyed were above 
the average in Size, equipment and facilities. In many cases the operators were 
among the leaders in their respective communities, Nevertheless, it seems that the 
approach used was the only. one available that would serve as an illustration of the 
advantages to be gained from farn electrification, 


Cognizance should also be given to the fact that changes were taking place on these | 
farms from the time they were electrified to the time the survey was made. The 
number of horses used for field work was reduced, the tractors increased, better 
tillage and harvesting equipment was acquired, and other factors such as education- 
al campaigns, the war, stabilization of and increased prices undoubtedly also had 
their effects. Yet every farmer interviewed, without exception, stated that 
electric service was a major factor in increasing his food production and decreas- 
ing his labor in the performance of specific farm chores, 


A summary of the facts and figures on the production before and after electrifi=- 
cation of these 41 farms follows: 


Number Percent 

Before After Increase 
Acres in farms (5300 9,630 27 
_ Acres (irrigated) 10 big 50 
Acres (seed corn) 105 290 176 
Milk cows 356 520 46 
Beef cattle (market) 4O% 489 21 
Hogs (market ) 33216 4,487 35 
Sheep (western ewes) 2 250 all 
Sheep (lambs) 475 75 none 
Sheep (feeders ) 750 - * 
Meat processing (T per yr) © 2138 T4600 710 
Laying hens 12,530 19,447 55 
Chicks (brooded) 50,025 LO, how iy 
Chicks (hatched) 350,000 807, 000 130 
Turkeys 11,000 23,000 109 
Apples (bu est.) 2,000 12,000 500 
Vegetables (market) - ~ 95 


*Discontinued feeding lambs. 


wo TN a 


4 
ne 


Only a few typical statements from farmers as to how electric service has helped 
in increasing the size of the farming enterprises and its corresponding effect 
upon labor follow: 


An Ohio farmer states that the milking machine has enabled him to increase 
his dairy herd fran + to 19 head. No additional help is required to take — 
care of these additional cows. 


An Indiana farmer increased the number of chicks brooded from 400 bo 2150; 
after electrification. No increase in lebor was necessary as two electric 
brooders are used and water is supplied automatically to drinking foun- 
tains. 


‘According to an Ohio farmer, electricity made it possible for him to in- 
crease his turkey flock from 11,000 to 23,000 birds. All turkeys are 
electrically brooded. Prior to electrification, oil was used as a source 
of heat for brooding and he states that he lost at least one brooder 
house annually by fire. Because of less labor required by electric 
brooders, he has been able to mare than double his flock but it was only 
necessary to increase his hired help from three to four and a half men. 


Since electrifying his hatchery, an Indiana farmer is producing 800,000 
chicks annually as compared with 350,000 before electrification. Prior 
to electrification, he had five 16,000 egg incubators. Hot water was 
used for heating the incubators, with coal as a source of heat. These 
have been replaced with two 66,000 egg electric incubators and two 
hatchers, With this automatic equipment, he has been able to more .than 
double his output of chicks and reduce his labor fran four to two men. 
With the electric incubators, he is securing an average hatch of 80 
percent while with the coal heated incubators he averaged only 65 per- 
cent. According to him, he is also able to produce much better quality 
chicks with a 20 percent higher livability and with practically no com- 
plaints from buyers. 


Another Indiana farmer states that it was possible for him to increase 
his market hogs from 175 to 250 head annually because electricity en- 
abled him to pipe water to the pasture. Five faucets are provided for. 
that purpose. 


It should also be noted that during this period 19 new enterprises were started 
by these farmers. 


Even with this large increase in production the number of full-titie men employed 
on these 41 farms decreased from 110 to 103. : 


The Table of Products and Conversion Factors, published in "ictory™ December 15, 
1942 with definitions as set forth by the U. S. Department of Agriculture and 
approved by the War Manpower Cammigsion states that the production of 16 war units 
is required for classification of a farm worker as essential. 


Before electrification the work on these 41 farms (exclusive of 8 men engaged in 
meat processing), was reported as done by 102 men (equivalent), or only 3 less 
than would be needed according to the “War Unit" schedule. 


: roduction (exclusive of 6 men now engaged in meat proce 

: juivalent of 162 men as needed according to the "War Unit" se 

whereas 0 ly 97 men (equivalent ) are reported as actually performing the fa 

or 65 less than would be needed according to the "War Unit" schedule; or, on an’ 
average, one man is performing the work of 1.6 "War Unit" essential men per 
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The facts and figures related are presented to point out specifically the change 
aking place in the farming operations of this country.’ With about 2,500,000 — 
_ farms receiving electric service now, and several million available to be conr 
> efter victory, there will be a market, mounting into the millions of dollars, fo 
income~producing electric equipment by these farmers. To date, there are only a 
few devices having large volume production according to the Bureau of the Census. 
_ Among these are the pressure water system, milking machine, cream separator, elec~ 
_ tric fence, and electric poultry brooder. Certainly with this progress in connec 
- ing additional, farms, and demands for equipment by those now being served, they 
number of these devices manufactured and installed on electrified farms will nun- 
ya ber hundreds of thousands of units. Then there are such items as the milk cooler 
_ farm freezer, household dehydrator, household flour mill, egg cooler, feed grinder, 
feed mixer, garden irrigation equipment, milk pasteurizer, dairy barn ventilator, 
- goil heating unit, soil sterilizer, to mention only a few of the numerous ‘other 
possibilities. ie Bais, 


- Manufacturers are daily approaching REA with the question, "What electric equipme 
can we manufacture, as soon ag critical materials restrictions will be lifted and 
after the war, that farmers will need in quantity?" That question does not seem 
too difficult to anawer with the long list of electric devices for the farm thatay 
have been prepared by several men engaged in rural electrification. After looking 
over such 4 list the manufacturer may decide that certain items because of his 
manufacturing facilities are especially adapted for quantity production in his © 
_ shop. Then he asks, "Can you furnish me with a statement as to the market, speci- 
_ fications, both physical and functional, testing procedure, and other details to ~ 
develop this item?” Everyone will agree that this is a most difficult question 
even assuming that: all are agreed that there is a demand and a market for certain ~ 
equipment. The possibilities for making mistakes in the specifications are many ce 
and varied, That is the place where all of us have to work together. The ies 
- cooperation which you have given us in the past in answering our inquiries is | 
greatly appreciated and solicited for the future. We know that certain questions 
asked at times may seem strange and "cockeyed" yet they may have a definite bear- 
ing as it relates to a functional or operating specification or testing procedure. 

Information on fundamentals is important. That is where all of us can work 4.0%) vee 
gether. Definitions mist be established and clarified, Test procedures must be 
 gtandardized and developed. . Pena 


_ During the past several years we have prepared functional specifications for an 
lectric household flour and cereal mill, for home freezer and storage chests of © 
oth 20 and 25 cu. ft. capacity, and an electric household dehydrator. These were 
approved by Technical Standards Committee "A" composed of four engineers, one each 
: four REA Divisions. Naturally, they will not approve anything which does not : 
all the earmarks of sound engineering and therefore requires the most thorough 
stigation and study before such specifications are submitted. As stated pre- 
ly, these specifications are of a functional nature which makes them more 
ficult to prepare than when specifying physical characteristics such as sheet 
, bolts, wood, etc., of definite dimensions. Functional specifications are 
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preferred for, as a rule, we are more interested in the end product than in the 
mechanical process used in producing it. Nor is it desirable to hamper the initia- 
tive of the designer by specifying the method to be used for there are always 
possibilities because of new inventions to accomplish the same result in another 
manner. The most important factor still remains, will the equipment meet the re- 
quirements as determined by research and also the practical needs of the user? It 
Should also be said that if it has no or only limited application for the farmers, 
it has no value to REA and does not warrant spending money, effort and time on it 
by manufacturers. Before endeavoring to prepare such specifications, the State 
Agricultural Colleges, USDA and otiier agencies are contacted to determine the ex- 
tent of the research carried on by them. This information as secured is summarized 
and analyzed. All requirements are noted. These vary with every operation. 


As an illustration in connection with household grinding of flour, questions such 
as the following arose and had to be answered: What shall be the capacity of the 
mill in pounds per hour? What grains shall it be possible to grind with it? What 
shall be the degree of fineness? While studying the latter, the question was 
raised, "How coarse can wheat or other cereal grains be ground and still have a 
flour from which it is possible to bake an acceptable loaf of bread?” Although, 
all known authorities on flour milling were asked this question, it is still un- 
answered today. Indications are that most of the research work on flour milling 
has been done on the fine end of the scale and practically nothing on the coarse 
end, Perhaps you may say that it is unnecessary to know this answer and yet at the 
same time it involves a relatively simple matter and it ig rather surprising at 
times to find out how little is known about the simple things affecting our every- 
day life. 


In connection with writing functional specifications for a farm freezer and storage 
chest do you know 


1. The capacity most acceptable to the largest number of farm users? 


2. The optimum storage temperature and allowable temperature differential 
fron both the point of view of keeping quality of the product and 
economy of operation? 


5. The necessary capacity of the freezer in pounds of product to be 
frozen at one time and the time required to do this in order to 
retain the quality of the originad product? 


4. The test procedure for experimental units to determine whether or not 
these meet all requirements? 


Household dehydrators, electrically operated, also present their standard problems 
as to capacity, efficiency, and testing medium. Definitions for these various fac- 
tors must be established if we are to have uniformity of thinking and before it is 
possible to make direct comparisons of dehydrators both home-made and manufactured. 
Upon what shall the capacity and efficiency of the unit,be based? Shall it be based 
upon the product dehydrated or perhaps the energy consumption per pound of water 
evaporated? What shall be the standard testing medium? Originally some used . 
apples dehydrated six to one. This has very definite merit. Now same consider 
this procedure unsatisfactory because of the variations in moisture content and 
other physical characteristics of the apples. Shredded carrots are now being 


variations again arises, As another suggestion, would it be possible to use an 


_ absorptive material which, can be used over and over again without it losing: its 


physical characteristics and will at the same time enable absorption of definite 
quantitics of water. If such a material can be located it certainly would solve © 
the difficulties. as encountered now due to the many variables of the testing 


mediums. The capacity and efficiency could be definitely celoulated and a standard 
| teating procedure developed and set up for universal use. | 
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These few i1lmstrations were cited merely to emphasize the fact that much funda - 
mental research has still to be done before it is possible to prepare functional 
specifications to meet the requirements of much of the electric equipment suitable 
for farming and before it is ready for quantity production by manufacturers, It 
is a common belief in REA that general acceptance of electric equipment by farmers 
can best be accamplished by having such devices marmfactured in quantity by re- 
putable and reliable manufacturers, thus providing improved service, a correspond-— 


ingly lower initial cost to the consumer, and having a neat streamlined appearance, _ 


Certainly the valuable data assembled by the U. S, Department of Agriculture and 
the State Agricultural Colleges through their many years of research will serve as 
the foundation upon which to build the necessary standards. Much credit is due 
the individuals who have carried on this difficult and varied experimental work. 
This should not be duplicated but new problems should be tackled. Improvements 
should be sought for equipment in the experimental stage and that already in use. 


This is not easy, but it will be done in the future as it has in the past, REA is 
willing to help to complete the cycle in making electric equipment available to the 


farmers. Having no research laboratories of its own, it can only collect data and 
bring these together in a comprehensive form for presentation and acceptance by ; 
interested manufacturers. The fact that REA-financed lines are serving more than 


one million consumers has stimulated manufacturers to spend thousands of dollars in 


developing electric equipment for farm use and they are willing to do so in the 
future. Manufacturers have done this in the case of the farm freezer, electric 
household dehydrator, electric household flour mill and other devices. This was 
forcefully demonstrated recently when the Government gave approval for manufactur~ 
ing 100,000 dehydrators. The developmental work has been completed by several 


manufacturers and they were ready to set up a production line, This was no Roctdenes f 


but only made possible through the cooperation of many individuals, agencies and 
manufacturers. The processing of this program is not only a challenge to us en- 
gaged in research, extension, promotion, education, equipment development and other 
phases of rural electrification but also an obligation we owe to the farmers of 
this country in providing them with the best electric income producing equipment 
that we know how. For the present, perhaps, our efforts should primarily be 
devoted to such equipment required for food production, conservation and preserva- 
tion. When and as we again return to peace, time can again be given to those 
devices classed in the luxury and semi-luxury group. 


In conclusion it should be said that an excellent start has been made in estab- 


lishing definitions for capacities and efficiencies as well as developing standards 
and testing procedures, by everyone giving his support to each specific problem, 


Wo jeraten for this purpose Snead ie because they are readily available Lhrousiene, eee 
the entire year. Perhaps this is the best that can be done but the question of Bit 


A tremendous job still lies ahead in doing the same for the many devices still in Wars 
a nebular stage of development. Greater progress is expected in the future, based in 
upon the canplete cooperation and coordination of efforts, with all working for a Hark 
ones goal, a better and fuller life for the American farmer. ae 
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